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ABSTRACT
Purpose: To report normative data for two functional per-
formance tests (FPTs) (the standing long jump [SLJ] and the 
single-leg hop [SLH]) in a population of male collegiate bas-
ketball players and to identify differences in measures be-
tween athletes based on level of competition, starter status, 
and position.  
Methods: Eighty-six male collegiate basketball players from 
six teams were recruited for this study. Each athlete performed 
three SLJs and three SLHs (bilaterally). 
Results: Mean (± SD) FPT measures (normalized to height) 
for all basketball players were: SLJ = 1.0 ± 0.1, right SLH = 0.84 
± 0.1, and left SLH = 0.85 ± 0.1. Significant differences in FPT 
measures were observed both within and between groups 
based on: level of competition, by player position, and by 
starter status. 
Conclusions: The data presented in this study can be used by 
coaches and athletic trainers to assess aspects of athletic readi-
ness in male collegiate basketball players. 
Athletic trainers, strength coaches, and other sports medicine professionals routinely evaluate perfor-mance measures in athletes prior to the start of 
the sport season.1-10 These measures may be collected using 
“high-tech” tests (eg, maximal oxygen uptake or isokinetic 
testing) or “low-tech” tests (eg, functional performance 
tests [FPTs]). Advantages associated with the use of FPTs 
are that they are generally quick to perform, are inexpen-
sive, and require minimal use of equipment. Functional 
performance testing has been used to collect measures asso-
ciated with athletic readiness (eg, strength and agility),1-10 
illustrate relationships between FPT measures and sport-
specific tasks,10-13 identify athletes at risk for injury,14-20 and 
guide discharge from rehabilitation after an injury.21 
However, only a few studies have reported preseason FPT 
measures and their relationships with performance variables 
or player position in male basketball players. McGill et al.13 
tested torso endurance, hip range of motion, strength, speed, 
agility, movement competency, and basketball skills of one 
male collegiate basketball team (n = 14; mean age = 20.4 
± 1.6 years; level of competition ([“major American univer-
sity”] not provided) and presented correlations with game 
variables based on these fitness measures. They reported 
positive correlations between lower extremity power (as 
measured by the standing long jump [SLJ] test) and minutes 
played, rebounds per game, and blocks per game.13 In addi-
tion, increasing torso stiffness, greater hip range of motion, 
and bench press performance also correlated with better 
performance measures.13 One characteristic, grip strength in 
the left hand, correlated negatively with performance mea-
sures.13 Ben Abdelkrim et al.1 assessed measures of lower 
extremity power, anthropometric measures, speed, and agil-
ity in male Tunisian national basketball team members (n = 
45; 3 teams assessed: U-18, U-20, and Senior levels). Point 
guards were significantly faster in short distance runs and 
had better agility. Power forwards and centers had shorter 
vertical jump heights than players in other positions; how-
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ever, they were significantly stronger than other positional 
players during bench press testing.1 Ostojic et al.7 assessed 
measures of aerobic fitness, anthropometrics, and power 
in five professional Serbian men’s basketball teams (n = 60; 
mean age = 23.4 ± 3.5 years). They reported that centers 
were significantly taller, had a greater percentage of body 
fat, and had lower maximal oxygen uptake, whereas guards 
were significantly older with a maximum lower heart rate.7 
Due to the limited number of studies describing preseason 
testing protocols and relationships to performance measures 
or player position in men’s collegiate basketball, additional 
studies are warranted.
Two FPTs that warrant assessment in the male collegiate 
basketball population are the SLJ and the single-leg hop 
(SLH) for distance test. The SLJ and SLH are FPTs that 
can serve as clinical correlates for measuring lower extrem-
ity strength and power.8,9,12,21-27 Both of these tests have his-
torically been used to guide return to play decision making 
after an athletic injury to the lower quadrant (low back and/
or lower extremities).8,12,21,25,27 However, the SLJ and SLH 
have also been used to assess athletic readiness and to identify 
correlations between these measures and performance indi-
cators. The SLJ has been used to measure strength and pow-
er in youth soccer players,28-30 collegiate baseball players,31 
amateur orienteering athletes,32 collegiate basketball play-
ers,13 competitive hockey players,33-35 and National Football 
League football players.36 The SLH test has not been evalu-
ated in athletes to the same extent as the SLJ test. The SLH 
test has been administered to identify muscular imbalance 
between lower extremities in non-injured populations.37  
The purpose of this study was two-fold. The first was 
to report demographic information for National Asso-
ciation of Intercollegiate Athletics (NAIA) and National 
Collegiate Athletic Association (NCAA) Division III male 
collegiate basketball players. It was hypothesized that there 
would be no differences in demographic information, off-
season training reports, and FPT measures between players 
based on level of competition. The second was to describe 
relationships between anthropometric measures and FPT 
measures. It was hypothesized that there would be no dif-
ference in relationships between anthropometric measures 
and preseason FPT performance between groups. 
METHODS
Participants
Eighty-six male collegiate basketball players from six 
teams (NAIA, n = 43; Division III, n = 43) were recruited 
for this study. Participants were excluded from study par-
ticipation if they were either younger than 18 years or 
restricted from sport participation at the time of testing 
by their primary provider. This study was approved by 
the Institutional Review Board of George Fox University. 
Participants were informed of the benefits and risks of 
the study prior to signing the institutionally approved 
informed consent document to participate in the study.  
Procedures
The testing protocol consisted of the following: (1) 
athletes completed a demographic questionnaire, (2) 
height (cloth tape fixed to wall) and weight (standard 
medical scale) measures were collected, (3) each athlete 
performed a 5-minute dynamic warm-up, and (4) each 
participant performed of a total of nine maximal effort 
jumps: 3 SLJ and 3 SLH per lower extremity.
Study Questionnaire 
Each athlete completed a questionnaire, prior to FPT 
testing, collecting the following information: age, years 
in college/university, age starting sport, and weekly time 
devoted to training during the 6-week period of time 
prior to the start of the official preseason. Athletes were 
asked to record the amount of time per week devoted to 
weightlifting, cardiovascular exercise (eg, distance run-
ning or cycling), plyometric exercise, and scrimmaging.
Dynamic Warm-up 
Each athlete performed a dynamic warm-up prior to 
jump and hop testing. The purpose of having athletes per-
form a dynamic warm-up was to metabolically prepare 
the musculoskeletal and nervous systems for the physical 
rigor associated with maximal performance testing.38 This 
5-minute warm-up consisted of performing active lower 
extremity movements across the width of a basketball court 
two to three times per each of the following: forward lunge 
walking, backward lunge walking, high knee marching, 
heel walking, and tiptoe walking.14,15 Three submaximal 
SLJs were also performed as part of the warm-up.
SLJ
Each athlete performed three maximal effort SLJs. 
Athletes stood with feet positioned shoulder width apart 
behind the starting line (a piece of tape). Athletes were in-
structed to clasp their hands behind their back, to jump 
(for distance) as far as possible, and to stick the landing 
for 5 seconds.21 Clasping the hands behind the back was 
performed to reduce the potential contribution of an arm 
swing to one’s overall distance. Ashby and Heegaard39 
found an arm swing increased SLJ distances by 21%. A 
trial was repeated if the athlete was unable to stick the land-
ing and/or if the participant swung his arms during the 
test. The distance jumped was measured from the starting 
line to the rearmost heel. The mean of three SLJ scores, 
normalized to one’s height, was used for data analyses.
SLH
Each athlete performed three maximal effort SLHs 
for each lower extremity. A coin-toss determined which 
leg was hopped off first with each successive trial alternat-
ing between lower extremities. Athletes were instructed to 
clasp their hands behind their back, to hop (for distance) 
as far as possible, and to stick the landing for 5 seconds.21 
A trial was repeated if the athlete failed to stick the landing 
or if he swung his arms. The mean of three SLH scores, 
normalized to one’s height, was used for data analyses. 
Statistical Analyses
Means (± standard deviation) were calculated for de-
mographic characteristics, off-season training reports, an-
thropometric measures, and FPT measures. Mean FPT 
measures were normalized as a percentage of body height. 
Independent t tests were calculated to compare demograph-
ic characteristics, training habits, anthropometric measures, 
and FPT measures based on level of competition (NAIA 
vs Division III) or by starter status or player position. An-
thropometric measures were categorized as (-1 standard 
deviation [shortest, lightest, lowest] / mean [average] / +1 
standard deviation [tallest, heaviest, or highest]). Analysis 
of variance (ANOVA) was performed to assess mean differ-
ences within groups for age and anthropometric measures. 
An a priori test–retest reliability for the FPTs was performed 
using intraclass correlation coefficients and has been report-
ed previously (SLJ = 0.96 [95% confidence interval [CI]: 
0.83 to 0.97]; right SLH = 0.95 [95% CI: 0.89 to 0.98]; 
left SLH = 0.96 [95% CI: 0.89 to 0.98]).15 Data analysis 
was performed using SPSS statistical software (version 23; 
SPSS, Inc., Chicago, IL) with an alpha level set at 0.05. 
RESULTS
Table 1 presents demographic characteristics, off-season 
training reports, and normalized FPT measures. The mean 
age for all participants was 20 ± 1.8 years (range: 18 to 25 
years). The mean height for all participants was 1.88 ± 0.07 
m, the mean weight was 83.6 ± 9.5 kg, and the mean body 
mass index (BMI) was 23.7 ± 2.0 kg/m2. NAIA basket-
TA B L E  1
Demographic Characteristics and Normalized Functional Performance Test  
Measures (Mean ± SD) for Male Collegiate Basketball Players
Characteristic Total (N = 86) NAIA (n = 43) NCAA Division III (n = 43) Pa,b
Age (y) 20.0 ± 1.8 20.7 ± 2.0 19.3 ± 1.4 ≤ .0001
Years in school 2.2 ± 1.2 2.7 ± 1.3 1.8 ± 0.9 .001
Age starting sport (y) 8.6 ± 2.9 8.7 ± 3.2 8.4 ± 2.6 .30
Off-season training (hr/wk)
   Weightlifting 4.7 ± 2.3 4.3 ± 2.5 5.2 ± 2.0 .05
   Cardiovascular exercise 5.5 ± 4.1 7.0 ± 4.4 4.0 ± 3.1 ≤ .0001
   Plyometric exercise 2.2 ± 2.0 2.5 ± 2.2 1.9 ± 1.8 .10
   Scrimmage 5.5 ± 3.0 5.7 ± 3.6 5.3 ± 2.1 .60
Height (m) 1.88 ± 0.07 1.87 ± 0.08 1.89 ± 0.07 .30
Weight (kg) 83.6 ± 9.5 81.9 ± 9.2 85.4 ± 9.6 .08
BMI (kg/m2) 23.7 ± 2.0 23.4 ± 2.1 24.0 ± 2.0 .20
Functional performance tests (normalized to height)
   Standing long jump 1.0 ± 0.1 1.0 ± 0.1 1.0 ± 0.1 .50
   Right single-leg hop 0.84 ± 0.1 0.86 ± 0.1 0.82 ± 0.1 .07
   Left single-leg hop 0.85 ± 0.1 0.89 ± 0.1 0.81 ± 0.1 .008
SD = standard deviation; NAIA = National Association of Intercollegiate Athletics; NCAA = National Collegiate Athletic Association; BMI = body mass index 
aIndependent t test. 
bComparison between NAIA and Division III basketball players. 
Values in bold are statistically significant.
ball players were significantly older (P ≤ .0001), had been 
enrolled in college longer (P = .001), reported more time 
devoted to weekly cardiovascular exercises (P ≤ .0001), and 
had a farther left SLH (P = .008) than their Division III 
counterparts. Division III basketball players reported more 
time devoted to off-season weightlifting (P = .05) than 
their NAIA counterparts.
Tables 2-4 present relationships between demographic 
characteristics and normalized SLJ and SLH measures. 
Table 2 presents data for all (n = 86) male collegiate basket-
ball players. In general, basketball players who were in the 
shorter or average height category, who were in the lighter 
or average weight category, or who were in the lowest or 
average BMI category jumped and/or hopped significantly 
farther than athletes in the taller, heavier, or highest BMI 
categories. Similar relationships were observed when ana-
lyzing participants per level of competition (Tables 3-4).  
Table 5 presents comparisons of demographics, off-
season training reports, and FPT measures by starter status 
both within group (eg, per level of competition) and be-
tween groups (eg, comparisons between NAIA and Divi-
sion III players). There were few within-group differences 
between starters and non-starters at either level. Starters 
at the NAIA level were significantly older (P = .03) than 
NAIA non-starters. The BMI of Division III non-starters 
was significantly greater than Division III starters (P = .05). 
TA B L E  2
Normalized Standing Long Jump and Single-Leg Hop (Mean ± SD) Distances by  
Age and Anthropometric Measures for All Male Collegiate Basketball Players
Standing Long Jump Right Single-Leg Hop Left Single-Leg Hop
Variable N Mean ± SD Pa N Mean ± SD Pa N Mean ± SD Pa
Age (y)
   18 21 0.99 ± 0.10 .50 21 0.79 ± 0.14 .10 21 0.81 ± 0.15 .20
   19 22 1.02 ± 0.10 22 0.87 ± 0.11 22 0.87 ± 0.13
   20 13 0.98 ± 0.12 13 0.82 ± 0.11 13 0.83 ± 0.14
   21 and older 30 0.98 ± 0.11 30 0.86 ± 0.12 30 0.88 ± 0.11
Height (m)
   Shortest (-1 SD) 18 1.05 ± 0.09b ≤ .0001 18 0.87 ± 0.14d .02 18 0.84 ± 0.12 .20
   Average 50 1.00 ± 0.09c 50 0.85 ± 0.11e 50 0.87 ± 0.14
   Tallest (+1 SD) 18 0.90 ± 0.17b,c 18 0.77 ± 0.13d,e 18 0.80 ± 0.13
Weight (kg)
   Lightest (-1 SD) 14 1.05 ± 0.09f ≤ .0001 14 0.91 ± 0.09f ≤ .0001 14 0.91 ± 0.09f ≤ .0001
   Average 59 1.00 ± 0.09g 59 0.85 ± 0.11h 59 0.86 ± 0.12i
   Heaviest (+1 SD) 13 0.88 ± 0.12f,g 13 0.72 ± 0.13f,h 13 0.72 ± 0.15
BMI
   Lowest (-1 SD) 11 1.00 ± 0.10 .02 11 0.87 ± 0.09k .003 11 0.90 ± 0.09l ≤ .0001
   Average 61 1.00 ± 0.09c 61 0.86 ± 0.11m 61 0.87 ± 0.12j
   Highest (+1 SD) 14 0.92 ± 0.13c 14 0.74 ± 0.14k,m 14 0.73 ± 0.15j,l
SD = standard deviation; BMI = body mass index  
aAnalysis of variance. 
bDifference between shortest (-1 SD) and tallest (+1 SD) heights; P ≤ .0001 post-hoc.  
cDifference between average and tallest (+1 SD) heights; P = .001 post-hoc. 
dDifference between shortest (-1 SD) and tallest (+1 SD) heights; P = .04 post-hoc.  
eDifference between average and tallest (+1 SD) heights; P = .04 post-hoc. 
fDifference between lightest (-1 SD) and heaviest (+1 SD) weight groups; P ≤ .0001 post-hoc. 
gDifference between average and heaviest (+1 SD) weight groups; P ≤ .0001 post-hoc. 
hDifference between average and heaviest (+1 SD) weight groups; P = .002 post-hoc. 
iDifference between average and heaviest (+1 SD) weight groups; P = .001 post-hoc. 
jDifference between average and highest (+1 SD) BMI groups; P = .02 post-hoc. 
kDifference between lowest (-1 SD) and highest (+1 SD) BMI groups; P = .02 post-hoc. 
lDifference between lowest (-1 SD) and highest (+1 SD) BMI groups; P = .002. 
mDifference between average and highest (+1 SD) BMI groups; P = .003 post-hoc. 
Values in bold are statistically significant.
Division III starters hopped with the left lower extremity 
significantly farther than non-starters (P = .01). There were 
also few significant differences (age and years in college) 
between starters based on level of competition. In other 
words, NAIA and Division III starters reported similar 
off-season training reports and presented with similar FPT 
scores. The greatest number of significant differences was 
observed when comparing non-starters based on level of 
competition. NAIA non-starters were older (P = .03), de-
voted more time to cardiovascular exercise in the off-season 
(P = .002), were lighter (P = .04), and hopped significantly 
farther (right lower extremity, P = .01; left lower extremity, 
P = .001) than their Division III counterparts.
Table 6 presents comparison of demographics, off-
season training reports, and FPT measures by player 
position (eg, guards vs forwards/centers) and per level 
of competition. NAIA forwards and centers reported 
more time devoted to plyometric exercise during the 
off-season (P = .03) than their guard counterparts; how-
ever, this did not relate to significantly greater jump or 
hop distances. Rather, guards jumped significantly far-
ther than forwards/centers (P = .02). Similar FPT find-
ings were observed within the Division III population. 
Division III guards jumped (SLJ) and hopped (SLH) 
significantly farther than the forwards/centers (SLJ, P 
= .004; right SLH, P = .05, left SLH, P = .04). When 
comparing between level of competition by position, 
NAIA guards were older and spent more time perform-
ing cardiovascular exercise in the off-season, whereas 
Division III guards devoted more off-season training 
time to weightlifting; however, there were no differenc-
es in FPT measures. Similar relationships were observed 
TA B L E  3
Normalized Standing Long Jump and Single-Leg Hop (Mean ± SD) Distances by  
Age and Anthropometric Measures for Male NAIA Basketball Players
Standing Long Jump Right Single-Leg Hop Left Single-Leg Hop
Variable N Mean ± SD Pa N Mean ± SD Pa N Mean ± SD Pa
Age (y)
   18 6 1.03 ± 0.11
.90
6 0.84 ± 0.11
.05
6 0.85 ± 0.08
.30
   19 10 1.02 ± 0.09 10 0.89 ± 0.08 10 0.91 ± 0.09
   20 5 1.02 ± 0.15 5 0.88 ± 0.05 5 0.95 ± 0.07
   21 and older 22 0.97 ± 0.10 22 0.85 ± 0.13 22 0.87 ± 0.11
Height (m)
   Shortest (-1 SD) 10 1.07 ± 0.10b
.005
10 0.92 ± 0.08c
.005
10 0.90 ± 0.06
.06   Average 24 1.00 ± 0.10 24 0.87 ± 0.09 24 0.91 ± 0.10
   Tallest (+1 SD) 9 0.92 ± 0.10b 9 0.77 ± 0.14c 9 0.81 ± 0.14
Weight (kg)
   Lightest (-1 SD) 9 1.07 ± 0.08d
.002
9 0.91 ± 0.10f
.02
9 0.93 ± 0.09g
.04   Average 26 1.00 ± 0.08e 26 0.87 ± 0.09 26 0.90 ± 0.07
   Heaviest (+1 SD) 8 0.90 ± 0.12d,e 8 0.78 ± 0.13f 8 0.81 ± 0.15g
BMI
   Lowest (-1 SD) 5 0.98 ± 0.07
.05
5 0.86 ± 0.11
.10
5 0.91 ± 0.12h
.04   Average 31 1.02 ± 0.09 31 0.88 ± 0.09 31 0.90 ± 0.08
   Highest (+1 SD) 7 0.92 ± 0.14 7 0.79 ± 0.15 7 0.80 ± 0.15h
SD = standard deviation; BMI = body mass index  
aAnalysis of variance. 
bDifference between shortest (-1 SD) and tallest (+1 SD) heights; P = .03 post-hoc.  
cDifference between shortest (-1 SD) and tallest (+1 SD) heights; P = .005 post-hoc. 
dDifference between lightest (-1 SD) and heaviest (+1 SD) weight groups; P = .002 post-hoc.  
eDifference between average and heaviest (+1 SD) weight groups; P = .002 post-hoc. 
fDifference between lightest (-1 SD) and heaviest (+1 SD) weight groups; P = .002 post-hoc. 
gDifference between lightest (-1 SD) and heaviest (+1 SD) weight groups; P = .005 post-hoc. 
hDifference between lowest (-1 SD) and highest (+1 SD) BMI groups; P = .05 post-hoc. 
Values in bold are statistically significant.
when comparing forwards/centers. NAIA forwards/
centers were older and devoted more time to cardio-
vascular and plyometric exercise during the off-season. 
NAIA forwards/centers hopped [left SLH] significantly 
farther than Division III counterparts (P = .02).
DISCUSSION
To the best of our knowledge, this is the first study to 
present SLJ and SLH data for male collegiate basketball 
players with specific comparisons based on off-season 
training habits, level of competition, position, and start-
er status. A unique feature of this study is that it pres-
ents data for NAIA and NCAA Division III athletes, 
populations that are underrepresented in the literature. 
The data presented in this study can be used by coach-
es and athletic trainers to assess an athlete’s readiness for 
sport. First, a coach or sports medicine professional can use 
these quick, easy-to-perform tests to compare the athlete’s 
FPT measures to their counterparts at either the NAIA or 
Division III levels. For example, a strength coach or ath-
letic trainer could evaluate in the month of May, prior to 
the end of the academic year, an athlete’s SLJ and SLH 
measures. If those measures were deemed suboptimal, the 
strength coach could implement an individualized off-
season (summer) training program for the athlete. Second, 
coaches may want to consider adjusting their training 
programs to improve jump and hop measures in forwards 
and centers. The taller/heavier athletes (eg, forwards and 
centers) had significantly shorter hop and jump measures. 
Because these FPTs are an indicator of lower extremity 
strength and power, it can be argued that the forwards and 
centers, who are responsible for rebounding and blocking 
shots, should be able to jump and hop equal if not greater 
distances than their shorter/lighter counterparts. To de-
TA B L E  4
Normalized Standing Long Jump and Single-Leg Hop (Mean ± SD) Distances by  
Age and Anthropometric Measures for Male NCAA Division III Basketball Players
Standing Long Jump Right Single-Leg Hop Left Single-Leg Hop
Variable N Mean ± SD Pa N Mean ± SD Pa N Mean ± SD Pa
Age (y)
   18 15 0.98 ± 0.10
.80
15 0.77 ± 0.15
.20
15 0.79 ± 0.17
.20
   19 12 1.01 ± .011 12 0.85 ± 0.13 12 0.83 ± 0.15
   20 8 0.96 ± 0.11 8 0.78 ± 0.12 8 0.74 ± 0.11
   21 and older 8 0.98 ± 0.13 8 0.89 ± 0.12 8 0.90 ± 0.11
Height (m)
   Shortest (-1 SD) 8 1.03 ± 0.09
.20
8 0.81 ± 0.17
.90
8 0.77 ± 0.14
.70   Average 30 0.98 ± 0.10 30 0.82 ± 0.13 30 0.82 ± 0.15
   Tallest (+1 SD) 5 0.91 ± 0.15 5 0.80 ± 0.14 5 0.82 ± 0.14
Weight (kg)
   Lightest (-1 SD) 7 1.01 ± 0.09
.02
7 0.86 ± 0.12
.20
7 0.86 ± 0.14
.20   Average 28 1.00 ± 0.09b 28 0.83 ± 0.13 28 0.83 ± 0.14
   Heaviest (+1 SD) 8 0.89 ± 0.14b 8 0.74 ± 0.15 8 0.73 ± 0.17
BMI
   Lowest (-1 SD) 7 0.95 ± 0.08
.03
7 0.82 ± 0.17d
.006
7 0.84 ± 0.19f
.003   Average 31 1.01 ± 0.10c 31 0.84 ± 0.11e 31 0.84 ± 0.12g
   Highest (+1 SD) 5 0.88 ± 0.11c 5 0.64 ± 0.13d,e 5 0.61 ± 0.11f,g
SD = standard deviation; BMI = body mass index  
aAnalysis of variance. 
bDifference between average and heaviest (+1 SD) weight groups; P = .02 post-hoc.  
cDifference between average and highest (+1 SD) BMI groups; P = .03 post-hoc. 
dDifference between lowest (-1 SD) and highest (+1 SD) BMI groups; P = .05 post-hoc.  
eDifference between average and highest (+1 SD) BMI groups; P = .005 post-hoc. 
fDifference between lowest (-1 SD) and highest (+1 SD) BMI groups; P = .01 post-hoc. 
gDifference between average and highest (+1 SD) BMI groups; P = .002 post-hoc. 
Values in bold are statistically significant.
termine optimal jump and hop profiles for forwards and 
centers future studies should correlate preseason FPT mea-
sures with rebounding and blocks statistics.
Comparisons of demographic measures, training re-
ports, and FPT scores between athletes based on levels of 
competition is also a unique feature to this study that can 
potentially be of value for coaches and athletic trainers who 
work with current or future collegiate athletes. For exam-
ple, a Division III coach may want to compare his or her 
team’s off-season training habits against normative data for 
Division III or NAIA athletes. It is interesting that NAIA 
athletes reported performing 7.0 ± 4.4 hr/wk of cardiovas-
cular exercise (eg, aerobic forms of exercise such as running 
or cycling), whereas Division III players only reported 4.0 
± 3.1 hr/wk. Increasing cardiovascular training require-
ments may have benefits for endurance capacity and alter-
ing weight and/or BMI (eg, Division III non-starters were 
significantly heavier than their NAIA counterparts and 
Division III non-starters had a significantly greater BMI 
than Division III starters). Strength training professionals 
who work with high school basketball players can use these 
data to compare their athlete’s performance with norma-
tive data from NAIA and Division III levels.
This data set can also be used by athletic trainers and 
other sports medicine professionals when assessing an ath-
lete’s readiness to return to sport after an injury. The SLJ 
and SLH tests are frequently used in rehabilitation to assess 
the effectiveness of a rehabilitation program and to help 
guide discharge back to sport.12,25,27 Davies and Zillmer21 
suggested that male athletes should be able to jump for 
distances at least 90% of their height and should hop for 
distances at least 80% of their height prior to returning to 
sport. Based on the data from this study, it may be war-
ranted to require male collegiate basketball players to jump 
TA B L E  5
Comparison of Demographics, Off-Season Training Habits, and  
Functional Performance Test Measures (Mean ± SD) for Starters and Non-starters  
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Age (y) 21.6 ± 1.5 20.2 ± 2.1 .03 19.6 ± 1.7 19.2 ± 1.2 .40 .002 .03
Year in school 3.4 ± 1.1 2.3 ± 1.2 .004 2.0 ± 1.1 1.8 ± 0.9 .40 .002 .08
Age starting sport (y) 7.8 ± 3.1 9.2 ± 3.3 .20 7.5 ± 3.0 8.9 ± 2.3 .10 .80 .70
Off-season training (hr/wk)
   Weightlifting 4.2 ± 2.2 4.3 ± 2.7 .90 5.1 ± 1.9 5.3 ± 2.0 .80 .20 .10
   Cardiovascular exercise 6.7 ± 3.8 7.2 ± 4.7 .70 4.6 ± 2.9 3.7 ± 3.2 .40 .10 .002
   Plyometric exercise 2.7 ± 2.5 2.4 ± 2.0 .60 2.5 ± 2.6 1.6 ± 1.1 .10 .80 .07
   Scrimmage 5.5 ± 3.6 5.8 ± 3.8 .80 5.3 ± 2.1 5.3 ± 2.2 .90 .90 .50
Height (m) 1.89 ± 0.08 1.86 ± 0.07 .30 1.89 ± 0.07 1.88 ± 0.07 .60 .80 .20
Weight (kg) 82.9 ± 9.1 81.3 ± 9.4 .60 83.2 ± 8.9 86.6 ± 9.8 .30 .90 .04
BMI (kg/m2) 23.3 ± 2.2 23.5 ± 2.1 .80 23.2 ± 1.9 24.4 ± 2.0 .05 .80 .10
FPTs
Standing long jump 0.98 ± 0.11 1.00 ± 0.10 .50 1.00 ± 0.10 0.97 ± 0.11 .30 .50 .20
   Right single-leg hop 0.85 ± 0.09 0.87 ± 0.11 .50 0.87 ± 0.14 0.79 ± 0.13 .06 .70 .01
   Left single-leg hop 0.90 ± 0.08 0.88 ± 0.11 .70 0.89 ± 0.15 0.77 ± 0.14 .01 .90 .001
SD = standard deviation; NAIA = National Association of Intercollegiate Athletics; NCAA = National Collegiate Athletic Association; BMI = body mass index; FPT = functional 
performance test 
aIndependent t tests; difference between NAIA starters and NAIA non-starters. 
bIndependent t tests; difference between NCAA Division III starters and NCAA Division IIII non-starters. 
cIndependent t tests; difference between NAIA and NCAA Division III starters. 
dIndependent t tests; difference between NAIA and NCAA Division III non-starters. 
Values in bold are statistically significant.
greater than 90% of their height and hop greater than 80% 
of their height prior to returning to sport after an injury. 
Some limitations for this study have been mentioned 
previously. First, there is the potential for recall bias by 
the athletes when reporting their off-season training vol-
umes. However, this study was conducted by a research 
team that was independent of any coaching staff. Thus, 
there would not be any reason for an athlete to purpose-
fully over-inflate his off-season training reports. Second, 
relationships between preseason FPT measures and off-
season training reports are presented; however, in the 
cases where there are significant differences in jump or 
hop distances based on training volumes, we are unable 
to suggest a causal relationship. A study using a pretest–
posttest design would be needed. 
The SLJ and the SLH are two FPTs that can serve 
as a clinical correlate for lower extremity strength and 
power. Coaches and sports medicine professionals can 
use this normative data set to assess aspects of athletic 
readiness. 
IMPLICATIONS FOR CLINICAL PRACTICE
Athletic trainers and coaches should use the SLJ and 
SLH tests to compare their athlete’s performance against 
these normative values. A coach can individualize a training 
program to address deficits if an athlete’s FPT measures are 
below mean scores. Athletic trainers and other sports medi-
cine professionals can use these measures to help determine 
if an athlete is ready to return to sport after an injury.
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